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Description 

[0001] The present invention relates to a catalyst composition for the production of a polyurethane resin of soft, hard, 
semihard or elastomer type, and a method for producing a polyurethane resin employing such a catalyst composition. 

5 More particularly, it relates to a catalyst composition for the production of a polyurethane resin, which does not sub- 
stantially discharge a volatile amine type catalyst, and a method for producing such a polyurethane resin. 
[0002] A polyurethane resin Is produced by reacting a polyol with an organic polyisocyanate In the presence of a 
catalyst and, if necessary, a blowing agent, a surfactant, a cross-iinidng agent, etc. Heretofore, it has been known to 
employ various metal compounds or tertiary amine compounds as catalysts for the production of such polyurethane 

10 resins. These catalysts are industrially used alone or in combination. 

[0003] The tertiary amine compounds are particularly excellent in the productivity and the moldabiiity and thus widely 
used as tertiary amine catalysts for the production of polyurethane resins. They include, for example, conventional 
compounds such astriethylenediamine, N,N,N',N'-tetramethyl-1 ,6-hexanediamine, bis(2-dimethylaminoethyl)ether, N. 
N,N',N",N"-pentamethyldiethylenetriamine, N-methylmorphoIine, N-ethylmorphollne and N,N-dimethylethanolamine. 

IS Metal catalysts tend to be poor in the productivity and moldabiiity, and in most cases, they are used in combination 
with tertiary amine catalysts, and they are rarely employed ^one. 

[0004] However, the above-mentioned tertiary amine catalysts will remain In a free fonn In the polyurethane resin 
products and will gradually be discharged as volatile amines, whereby various problems will be brought about. For 
example, a volatile amine discharged from a polyurethane foam product in the Interior of an automobile creates an 
20 odor problem. Further, in recent years, there has been a so-called fogging problem, such that a volatile component in 
a polyurethane foam will deposit on a window glass of an automobile thereby to bring about fogging of the window 
glass and thereby to reduce the commercial value. In addition to such problems, there is a pollution problem such that 
a volatile amine discharged from such a polyurethane product will pollute other materials. 

[0005] As a method for solving such problems, it has been proposed to employ an amine catalyst having in its mol- 
25 ecule, primary and secondary amino groups or a hydroxy all(yl group which is capable of reacting with an organic 
polyisocyanate (JP-B-57-14762, JP-B-61-31727), to employ a carbonate of a primary amine (JP-A-59-191743) or to 
employ an amine catalyst having a hydroxyl group and a carbonate of a primary amine in combination (JP-A-4-65416). 
It Is said that by these methods, the above-mentioned problems can be avoided, since the amine catalyst employed 
will be fixed in the polyurethane resin skeletal structure in the form as reacted with an organic polyisocyanate. 
30 [0006] However, even if such an amine catalyst having a reactive group, is employed, the above problems cannot 
be solved completely. An amine catalyst having a reactive group usually has a drawback that the catalytic activity 
g radually decreases, as it is reacted with an organic polyisocyanate In the process for forming a polyurethane and will 
be fixed in the polyurethane resin. 

Particuiarly, an amine catalyst having primary and secondary amino groups, tends to start reacting with an organic 
35 polyisocyanate from the Initial stage In the process for forming a polyurethane and will be fixed in the polyurethane 
resin, whereby the decrease of the catalytic activity will be substantial, and curing of the polyurethane resin tends to 
be inadequate, thereby to bring about a decrease in the productivity. Whereas, by the method of employing a carbonate 
of a primary amine as the catalyst, the curing deficiency of the resin may be overcome by the block effects of the 
carbonate, but the catalyst is required to be used in a large amount, and further, a volatile amine is likely to be dls- 
40 charged, probably because the fixing In the polyurethane resin is insufficient 

[0007] Further, among these amine catalysts having reactive groups, there are some which may be once fixed In 
the polyurethane resin skeletons as reacted with organic polyisocyanates, but will be discharged as free amine catalysts 
when the polyurethane products are brought to a high temperature to bring the decomposition of bonds. Further, another 
drawback of the amine catalysts having such reactive groups is that the mechanical properties of the resulting poiy- 
45 urethane products are likely to deteriorate. 

[0008] Metal catalysts other than the amine catalysts, such as organic tin compounds, will not bring about the above 
problems, but by their single use, the productivity, the physical properties and the moldabiiity tend to be poor, and 
further, an environmental problem due to tin has been pointed out. 

[0009] The present Invention has been made in view of the above problems, and its object is to provide a production 
so method whereby a polyurethane resin which is free from generation of a volatile amine and which undergoes no sub- 
stantial deterioration of the physical properties, can be obtained with good productivity and moldabiiity, and a catalyst 
composition to be used for the method. 

[001 0] The present inventors have conducted an extensive study to solve the above problems. As a result, they have 
found that by using an amine compound containing at least one amino group and at least one tertiary amino group in 
S5 its molecule and a tertiary amine compound having at least two hydroxyalkyi groups in its molecule in combination, it 
is possible to obtain a polyurethane resin which is substantially free from a volatile amine, without no substantial de- 
terioration of the physical properties and with good moldabiiity and productivity. The present invention has been ac- 
complished on the basis of this discovery. 
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[0011] Namely, the present invention provides a catalyst composition for the production of a polyurethane resin, 
which comprises an amine compound of the following formula (1): 

R1 

\ 

N — R3- lyw^ (1) 

/ 

R2 

wherein each of R1 and R2 which are independent of each other, is a C^^ aikyi group, such ailcyl groups bonded to 
each other directly or via a nitrogen atom or an oxygen atom to fonm a ring stnjcture, a dimethyiaminopropyi group or 
a diethytamlnopropyl group, and is a C2.16 straight chain or branched chain aii(yiene group, and an amine compound 
of the following formula (2): 



R4 (R7-0)„-R7-0H 

\ / 

N — R6 — N (2) 

/ \ 
R5 (R7-0)^-R7-OH 

wherein each of R4 and R5 which are independent of each other, is a C^^ alkyi group, such alkyi groups bonded to 
each other directly or via a nitrogen atom or an oxygen atom to form a ring structure, a dimethyiaminopropyi group or 
a diethylaminopropyl group, R6 is a C2.^e straight chain or branched chain alkylene group, R7 is a 02.3 straight Chain 
or branched chain alkylene group, and n is an integer of from 0 to 2, and a method for producing a polyurethane resin, 
wherein such a catalyst composition is employed. 

[0012] Now, the present invention will be described in detail with reference to the preferred embodiments. 
[0013] The catalyst composition for the production of a polyurethane resin of the present invention comprises an 
amine compound of the above fonnula (1) and an amine compound of the above formula (2), 
[001 4] The amine compound of the above fomnula (1 ) Is one having at least one amino group and at least one tertiary 
amino group In its molecule. Specifically, It includes, for example, N,N-dimethytethylenediamine, N,N>dimethylpropan- 
ediamine, N,N-dimethylbutanediamine, N,N-dimethylpentanediamine, N,N-dimethylneopentanedlamlne, N,N-dimeth- 
ythexanediamine, N,N-dimethylhexadecyldiamine, N,N-dlethylethylenediamine, N,N-diethylpropanediamIne, 4-amino- 
1 -diethytaminopentane, N,N-d)ethylhexanedlamine, N-(aminoethyl)piper}dine, N-(aminoethyi)-N'-methylpiperazine, 
N-(aminoethyl)morpholine, N-(aminopropyl)piperldlne, N-(aminopropyl)-N'-methylpiperazine, N-(amlnopropyi)mor- 
pholine, N,N-bis(dimethylaminopropyl) ethylenediamine, N,N>bls(dimethylaminopropyl)prDpanediamine, and N,N-bis 
(diethylaminopropyl)propanediamine. Among these, N,N-dimethylethylenediamrne, N,N-dimethylpropanediamlne, N, 
N-dimethylbutanediamine, N,N-dimethylpentanediamine, N,N-dimethylneopentanediamine, N,N-dimethylhexanedi- 
amine, N-(aminoethyi)piperidine, 1 -(aminopropyO-2-methylimida2ole, N ,N-bis(dimethylaminopropyi)ethylenediamine 
and N,N-bis(dimethylamlnopropyl)propanediamlne have high catalytic activities and are thus more prefen-ed. 
[0015] The amine compound of the above fonnula (2) is atertiary amine compound having at least two hydroxyalkyi 
groups and can be obtained, for example, by having from 2 to 6 mols of ethylene oxide or propylene oxide addition- 
reacted to the primary amino group of the amine compound of the above formula (1). The addition molar amount of 
ethylene oxide or propylene oxide is particularly preferably 2.0 mols from the viewpoint of the catalytic activity. Specif- 
ically, such an amine compound includes, for example, N,N-dimethyl-N',N'-bis(hydroxyethyl)ethylenediamlne, N,N- 
dimethyt-N',N'-bis(hydroxyethyI)propanediamine, N,N-dimethyl-N',N'-bis(hydroxyethyl)neopentaned}amine, N.N- 
dimethyi-N',N*-bis(hydroxyethyi)hexanediamine, N,N-dimethyl-N',N'-bis(hydroxyethyl)hexadecyidiamine, N.N-die- 
thyl-N',N'-bis(hydroxyethyOethylenediamine, N,N-diethy!-N',N'-bis(hydroxyethyl)propanedlamine, 4-bis(hydroxyethyl) 
amino-1-diethylaminopentane, N,N-diethyl-N',N'-bis(hydroxy ethyl) hexanediamine, N-(N,N-bis(hydroxyethyl)aminoe- 
thyl)piperldlne, N-(N ,N-bis(hydroxyethyl)aminoethyl)-N'-methylpiperazine, N-(N ,N-bis{hydroxyethyl)aminopropyI)pip- 
eridine, N-(N,N-bis(hydroxyethyOaminopropyl}-N'-methylpiperazine, N,N-bis(dimethylaminopropyl)-N',N'-bis(hydrox- 
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yethyl)ethylenediamtne, N,N^^Is(dimethyIaminop^opyl)-N^N'-bis(hydroxyethyl)propanediamlne, N,N-bis (dlethylami- 
nopropyl)-N\N'-bls(hydroxyemyl)propanediamlne, N,N<limethyl-N\N'-bis(hydroxypropyl)ethylenediam 
thyl-N',N'-bis(hydroxypropyl)propanediamine, N,N-dimethy!-N',N'-bjs(hydroxypropyl) neopentanediamine, N,N-dime- 
thyl-N'.N'-bis (hydroxypropyl) hexanediamine, N,N-dimethyl-N',N'-bis(hydroxypropyl)hexadecyldiamine, N,N-die- 
thyl-N',N'-bjs(hydroxyprapyl)ethylenediamine, N,N-diethyl-N',N'-bis(hydroxypropyl)propanediamine, 4-bis(hydroxy- 
propyl)amino-1-diethylaminopentane, N,N-diethyl-N*,N'-bis(hydroxypropyl)hexanediamine, N-(N,N-bis(hydroxypro- 
pyl)aminoethyl)pipei1dine, N-(N,N-bis(hydroxypropyl)aminoethyl)-N'-methylpipera2ine, N-(N,N-bis(hydroxypropyl) 
aminopropyl)piperidine, N-(N,N-brs(hydroxypropyl)aminopropyl)-N'-methylpiperazine, N,N-bis(dlmethylaminopropyl) 
-N',N'-bis(hydroxyprDpyl)ethylenediamine, N,N-bis(dimethylamlnopropyl)-N',N'-bi8(hydroxypropyl)propanedlamine, 
and N,N-bis(dtethylaminopropyl)-N',N'-bis(hydroxypropyl)propanediamlne. Among these, N,N-dimethyl-N',N'-bis{hy- 
droxyethyl)ethylenediamine, N,N-dimethyl-N',N'-bis(hydroxyethyl)propanediamine, N,N-dimethyl-N',N'-bis(hydroxye- 
thyl)neopentanediamine, N,N-dimethyl-N',N'-bis(hydroxyethyl)hexanediamine, N-(N,N-bls(hydroxyethyl)aminoethyl) 
piperidine, N,N-bis(dimethytaminopropyl)-N',N'-bis(hydroxyethyl)ethylenediamine, N,N-bis(dimethylaminopropyl)-N', 
N'-bis (hydroxyethyl) propanediamine, N,N-dimethyl-N',N'-bis(hydroxypropyl)ethylenediamine, N,N-dinnethyl-N',N'-bis 
(hydroxypropyl)propanediamine, N,N-dimethyl-N',N'-bjs(hydroxypropyl)neopentanBdiamine, N,N-dimethyl-N',N'-bis 
(hydroxypropyl)hexanediamine, N-(N,N-bls(hydroxyethyl)aminoethyl)piperidine, N,N-bis(dimethylaminopropyl)-N',N'- 
bis(hydroxy9thyl)ethylenedlamine and N,N-bis(dimethylaminopropyl)-N',N'-bis(hydroxyethyl)propanedlamine have 
high catalytic activities and thus are more preferred. 

[0016] In the catalyst composition of the present invention, the mixing ratio of the amine compound of the above 
tomiuia (1 ) to the amine compou nd of the above f onnula (2) Is usually within a range of 20 to 95/80 to 5 (wt%) , p ref erably 
within a range of from 30 to 90/70 to 10 (wt%). If the mixing ratio is outside such a range, e.g. if the compound of the 
above formula (1 ) exceeds 95 wt%, the productivity of the polyurethane resin tends to remarkably deteriorate, and on 
the other hand, if the compound of the above fomnula (2) exceeds 80 wt%, the catalytic activity tends to be low, and It 
will be required to Increase the amount of the catalysts to be used. Further, in some cases, the amount of a volatile 
amine increases. Further, also in the case of a soft foam product, it may happen that the closed cell nature of foam 
ceiis tends to be strong, whereby the moldablllty tends to deteriorate, such that after removing from the moid, it under- 
goes shrinlcage or deformation. Namely, even if the compound of the above fonmuia (1) and the compound of the above 
formula (2) are Independently used alone for the production of a polyurethane resin, the amount of a volatile amine 
tends to Increase, or the productivity or moldablllty tends to be problematic, whereby the effects of the present invention 
can not be accomplished. The effects of the present invention can be accomplished only by the synergistic effects by 
the combined use of the two types of the amine compounds. 

[0017] The amine compound of the above fonnula (1 ) to be used in the catalyst composition of the present invention, 
can be produced by a conventional method. For example, N,N-dimethylpropanediamine, N,N-diethylpropanedramine 
or the like can be obtained by a hydrogenation reaction of a dialkylaminoproplonitrile which is obtained by a reaction 
of dimethylamlne, diethylamine or the like with acrylonitrlle. Further, bls(dlmethylaminopropyl)propanediaminecan be 
obtained by a hydrogenation reaction of a reaction product of acrylonitrlle with bis{dimethylamlnopropyl)amlne which 
is a by-product from the above mentioned hydrogenation reaction of a dialkylaminoproplonitrile. Whereas, the amine 
compound of the above formula (2) can be obtained by an addition reaction of ethylene oxide or propylene oxide to 
the compound of the above formula (1), as mentioned above. 

[0018] For the production of a polyurethane resin, the catalyst composition of the present invention is used usually 
in an amount of fram 0.01 to 10 parts by weight, preferably from 0.05 to 5 parts by weight, per 100 parts by weight of 
the polyol to be used. If the catalyst is used In a large amount, the productivity of the polyurethane resin will Improve, 
but the amount of a volatile amine also Increases, such being undesirable. 

[0019] The catalyst composition of the present invention will react with a polyisocyanate which is a material for a 
polyurethane resin, whereby it will be fixed In a polyurethane resin skeleton. Further, the fixed catalyst of the present 
invention will not be decomposed even when exposed to a high temperature. Thus, the catalyst composition of the 
present invention will not be present in the form of a free amine In the polyurethane resin, and accordingly, no volatile 
amine will be discharged. Namely, with the polyurethane resin product produced by using the catalyst composition of 
the present invention, It Is possible to prevent the above-mentioned various problems, such as an odor due to a volatile 
amine, the fogging, etc. Further, when the catalyst of the present Invention is used for the production of a polyurethane 
resin, a polyurethane foam product or the like exhibits excellent moldablllty such as elimination of the cell roughing at 
the foam surface portion, and curing of the resin will be quickened to improve the productivity. 
[0020] The method for producing a polyurethane resin employing the catalyst composition of the present invention 
is a method for obtaining a polyurethane resin product by reacting a polyol with an organic polyisocyanate In the 
presence of the amine catalyst and, if necessary, a blowing agent, a surfactant or a cross-linking agent. The product 
may, for example, be a soft polyurethane foam, a semihard polyurethane foam or a hard polyurethane foam, to be 
produced by means of a blowing agent, or an elastomer productto be produced without using a blowing agent. Among 
such products, the catalyst composition of the present invention is applicable preferably to a soft polyurethane foam, 
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a semihard polyurethane foam or a hard potyurethane foam, to be produced by means of a blowing agent, particularly 
preferably, to a soft polyurethane foam, whereby a volatile amine catalyst is likely to be discharged. 
PN)21] In the polyurethane resin produced by the method of the present Invention, the amount of a volatile amine 
catal^t is not more than 1 per g of the polyurethane resin. Here, the amount of a volatile amine catalyst in the 
present invention means the total amount of the amine catalyst generated In a gas form from the polyurethane resin 
when the polyurethane resin Is heated at 100<'Cfor48 hours. 

[0022] The polyol to be used In the method for the production of a polyurethane resin of the present Invention, in- 
cludes, for example, conventional polyether polyols, polyester polyols, polymer polyols and further flame resisting 
polyols such as phosphorus-containing polyols or halogen-containing polyols. These polyols may be used alone or In 
a proper combination as mixed. 

[0023] The polyether polyols can be produced, for example, by an addition reaction of an allcylene oxide such as 
ethylene oxide or propylene oxide to a starting material which is a compound having at least two active hydrogen 
groups, such as a polyhydric alcohol such as ethylene glycol, propylene glycol, glycerol, trimethylol propane or pen- 
taerythritol, an amine such as ethylenediamlne, or an aikanolamine such as ethanolamine or diethanolamine, for ex- 
ample, by a method disclosed in Polyurethane Handbook (edited by Gunter Oertel, 1985), p.42-53. 
[0024] The polyester polyols may, for example, be those obtainable by the reaction of a dibasic acid with glycol, 
further a waste during the production of nylon as disclosed in "Polyurethane Resin Handbook" (edited by Keiji Iwata, 
first edition published in 1987), p.117, TMP, a waste of pentaerythrrtol, a waste of a phthalate type polyester, and 
polyester polyols derived from treatments of such waste products. 

[0025] The polymer polyols may, for example, be polymer polyols obtained by reacting the above-mentioned poly- 
ether polyols with an ethylenicalty unsaturated monomer such as butadiene, acrylonitrile or styrene, In the presence 
of a radical polymerization catalyst. 

[0026] The flame resisting polyols may. for example, be phosphorus-containing polyols obtainable by adding an 
all^lene oxide to a phosphoric acid compound, halogen-containing polyols obtainable by ring opening polymerization 
of epichlorohydrin ortrichlorobutylene oxide, and phenol polyols. 

[0027] These polyols may have molecular weights of from 62 to 1 5,000. For soft polyurethane foams, those having 
molecular weights of from 1 ,000 to 15,000 may be used. Preferred are polyether polyols and polymer polyols having 
molecular weights of from 3,000 to 15,000. More prefen'ed are soft polyurethane foams prepared by using polyether 
polyols and polymer polyols in combination. 

[0028] The organic poiyisocyanate to be used in the present invention may be a known polyisocyanate, for example, 
an aromatic polyisocyanate such as toluene diisocyanate (TDi), diphenyimethane diisocyanate (MDI), naphthytene 
dlisocyanate or xylylene diisocyanate, an aliphatic polyisocyanate, an aliphatic polyisocyanate such as hexamethylene 
diisocyanate, an aiicydic polyisocyanate such as dicyclohexyl diisocyanate or isophorone diisocyanate, or a mixture 
thereof. As TDI or its derivative, a mixture of 2,4-toluene diisocyanate and 2,6-toluene diisocyanate, or a terminal 
Isocyanate prepolymer derh/atlve of TDI, may be mentioned. As MDI or its derivative, a mixture of IVIDI and its polymer 
i.e. a polyphenyl-polymethylene diisocyanate, and/or a tenninal isocyanate group-containing diphenyimethane diiso- 
cyanate derivative, may be mentioned. Among such organic polyisocyanates, TDI and MDI are preferably employed. 
For soft polyurethane foams, TDI, MDI or its combined system is preferably employed. 

[0029] The ratio of such an organic polyisocyanate to the polyol is not particularly limited, but, as represented by an 
Isocyanate index (i.e. isocyanate groups/active hydrogen groups reactive with isocyanate groups), it is usually within 
a range of from 60 to 130 for the production of a soft foam or a semihard foam and usually within a range of from 60 
to 400 for the production of a hard foam or an urethane elastomer. 

[0030] The catalyst to be used for the method for the production of a polyurethane of the present invention. Is the 
above-mentioned catalyst of the present invention. However, othercatalysts maybe used in combination within a range 
not to depart from the present invention. As such other catalysts, for example, conventional organic metal catalysts, 
tertiary amines or quaternary ammonium salts may be mentioned. 

[0031] The organic metal catalysts Include, for example, stannous diacetate, stannous dioctoate, stannous dioleate, 
stannous dilaurate, dibutyltin oxide, dibutyltin diacetate, dibutyltln dilaurate, dibutyltin dichlorlde, dioctyltin dilaurate. 
lead octanoate, lead naphthenate, nickel naphthenate and cobalt naphthenate. 

[0032] The tertiary amines may be conventional ones, for example, tertiaty amine compounds such as N,N,N',N'- 
tetramethylethylenediamlne, N,N,N',N',-tetramethylpropylenediamine, N,N,N',N",N"-pentamethyldiethylenetriamine, 
fM,N,N',N",N"-pentamethyl-(3-aminopropyl)ethylenedlamjne, N,N,N',N",N"-pemamethyidipropylenetriamine, N.N.N'. 
N'-tetramethylguanidine, 1 ,3,5-tris(N,N-dimethylaminopropyl)hexahydro-S-tria2ine, 1 ,8-diazabicyclo[5.4.0]undecene- 
7,triethylenediamine, N,N,N',N'-tetramethylhexamethylenediamine,N-methyl-N'-(2-dimethylaminoethyl)piperazine,N, 
N'-dimethylpiperazine, dimethylcyclohexylamine, N-methylmorphollne, N-ethylmorphoiine, bis(2-dimethyiaminoethyl) 
ether, 1-methylimidazole, 1 ,2-dimethylimidazole, 1-isobutyt-2-methylimidazole and 1-dinr»thylaminopropylimldazole. 
Further, tertiary amine compounds having reactive groups other than the present invention may also be used, such as 
dimethylethanolamlne, dimethylisopropanolamine, N,N-dimethyihexanolamine, dimethylaminoethoxyethanol, N,N- 
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dimethyl-N'-(2'hyciroxyethyl)ethylenediamine, N,N-dimethyl-N'-(2-hydroxyethyl)propanediamine, NHnethyl-N'-(2-hy- 
droxyethyl)piperazine, bis(dimethylaminopropyl)amine, bis(dimethylaminopropyl)isopropanolamine, 1 -(a-hydroxye- 
thyl)imida2ole, 1 -{2-hydroxypropyl)lmidazole, 1-(2-hydroxyethyl)-2-methylimida20le, 1-{2-hydro)cypropyl)-2-m9thylim- 
idazole and 3-quinuclidinol. 

[0033] The quaternary ammoniunn salts include, for example, a conventional tetraalkylannnnonlum hailde such as a 
tetramethylammonium chloride, a tetraalkylammonium hydroxide such as tetrannethylammonium hydroxide, and a 
tetrBalkylammonlum organic acid salt such as a tetramethylammonium 2-ethylhexanoate, a 2-hydroxypropyltrimethy- 
lammonium formate or a 2-hydroxypropyltrimethylammonium 2-ethylhexanoate. 

[0034] The blowing agentto be used for the method for the production of a potyurethane resin of the present Invention, 
is water and/or a low boiling point organic compound. The low boiling point organic compound may, for example, be 
a hydrocarbon compound or a halogenated hydrocarbon compound. The hydrocarton compound may, for example, 
be known methane, ethane, propane, butane, pentane or hexane. The halogenated hydrocarbon may, for example, 
be known halogenated methane, halogenated ethanes or fluorinated hydrocarbons, such as methylene chloride, 
HCFC-141b, HFC-245fa or HFC-356mfc. When such blowing agents are to be used, water and a low boiling point 
organic compound may be used alone independently or in combination. A particularly preferred blowing agent is water. 
The amount may vary depending upon the density of the product, but It is usually at least 0.1 part by weight, prefer^ly 
from 0.5 to 1 0 parts by weight, per 100 parts by weight of the polyol. 

[0035] In the present invention, a surfactant may also be employed, as the case requires. As the surfactant to be 
used in the present invention, a conventional organic silicone type surfactant may be mentioned, and it is used usually 
in an amount of from 0.1 to 10 parts by weight, per 1 00 parts by weight of the polyol. 

[0036] In the present invention, a cross-linking agent or a chain extender may be incorporated, as the case requires. 
As the cross-liking agent or the chain extender, a polyhydric alcohol having a low molecular weight (such as ethylene 
glycol, 1 ,4-butanediol or glycerol), an aminepolyol having a low molecular weight (such as diethanolamine or trieth- 
anolamine) or a potyamine (such as ethylenediamine, xylylenediamine or methylenebis-orthochloraniline) may, for 
example, be mentioned. Among them, dimethanolamine or triethanolamine is preferred. 

[0037] In the method of the present invention, a coloring agent, a flame retardant, an aging-preventive agent or other 
known additives may also be used, as the case requires. The types and the amounts of such additives may usually 
be within the commonly employed ranges so long as they will not depart from known manners and procedures. 
[0038] The product produced by the method of the present invention can be used for various applications. A soft 
foam may, for example, be applied as a cushion to a bed, a carpet or a mattress. A semihard foam may be applied, 
for example, to an instrumental panel, a headrest or a steering wheel relating to an automobile. A hard foam may be 
applied, for example, to a refrigerator, a freezer or a heat-insuiating building material. An elastomer product may, for 
example, be applied to an adhesive, a floor material or a waterproofing material. 

[0039] The catalyst composition of the present invention will react with a polyisocyanate which is a starting material 
for a potyurethane resin and thus will be fixed in the polyurethane resin skeleton. Further, the fixed catalyst of the 
present invention will not be decomposed even when exposed to a high temperature. Therefore, the catalyst compo- 
sition of the present invention will not be present as a free amine in the polyurethane resin, whereby a volatile amine 
will not be discharged. Namely, with a potyurethane resin product obtained by means of the catalyst composition of 
the present invention, it is possible to prevent various problems of the prior art, such as an odor due to a volatile amine 
and fogging. Further, when the catalyst of the present invention is used for the production of a polyurethane resin, 
excellent moldability such as elimination of cell roughing at the surface portion of a foam with respect to a polyurethane 
foam product or the like, Is obtainable, and curing of the resin will be accelerated to improve the productivity 
[0040] Now, the present invention will be described in further detail with reference to Examples and Comparative 
Examples, l-iowever, it should be understood that the present invention is by no means restricted to such specific 
Examples. 

EXAIWPLES 1 to 5 and COMPARATIVE EXAMPLES 1 to 9 

[0041 ] Examples are shown in which soft highly elastic polyurethane foams were produced by means of the catalyst 
compositions of the present invention and catalysts of Comparative Examples. 

[0042] N,N-dimethylethylenediamine (DMAEA) or N,N-dimethylpropanediamine (DMAPA) and N,N-dlmethyl-N',N'- 
bis(hydroxyethyl)propanediamlne (DMAPA2E0) or N,N-N,N-dlmethyl-N',N'-bis(hydroxypropyl)propanediamlne 
(DMAPA2PO) were mixed In the mixing ratio shown In Table 1 . In this manner, catalyst compositions C-1 to C-5 of the 
present invention were prepared. 
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Table 1 



Catalyst No. 


Mixing ratio of catalysts (weight ratio) 


C-1 


DMAPA/DMAPA2EO=SQ/50 


C-2 


DMAPA/DMAPA2PO=5(V50 


C-3 


OMAPA/DMAPA2PO=85/1 5 


C-4 


DMAEA/DMAPA2EO=30/70 


C-5 


DMAEA/DMAPA2PO^0^0 



[0043] Potyols, water, cross-linking agents and foam stabilizers were mixed in the mixing ratio shown in Table 2 to 
obtain premix A. 



Table 2 





Parts by weight (pbw) 


Polyol A1) 


60 


Polyol 


40 


Diethanolamine^) 


1,0 


Triethanolamine^) 


2.0 


Water 


3.20 


Foam stabilizer A^) 


1.0 


Foam stabilizer B^) 


1.0 


TM807) 


Isocyanate INDEX 105^) 



1) KC-211, polyether polyol, manufactured by Sanyo Kasei K.K. (OH value=30 mgKOH/g) 

2) FA-728R, polyether polyol, manufactured by Sanyo Kasei K.K. (OH value=27.5 mgKOIH/g) 

3) Cross-linking agent (manufactured by Kanto Kagaku K.K.) 

4) Cross-linking agent (manufactured by Kanto Kagaku K.K.) 

5) Silicone type surfactant, manufactured by Toray Silicone K.K.) 

6) Silicone type surfactant, manufactured by Nippon UNiCAR CO LTD) 

7) A blend product of TDI:T-80 (manufactured by Nippon Polyurethane K.K.) and MDI:MR200 (manufactured by 
Nippon Polyurethane K.K.) in a ratio of 80/20 

8) INDEX=(mols of NCO groups/mols of OH groups)xlOO 

[0044] 86.6 g of premix A was taken into a 300 m€ polyethylene cup, and one of the catalyst compositions C-1 to C- 
5 of the present invention and the catalysts of Comparative Examples, was added in an amount such that the reactivity 
would be 60 seconds as represented by the following gel time, and the temperature was adjusted to 20''C. A potyiso- 
cyanate liquid (TM80) having the temperature adjusted to 20°C in a separate container, was put into the cup of premix 
A in an amount such that the isocyanate index (molar ratio of isocyanate groups/OH groupsxl 00) would be 1 05, and 
quickly stirred by a stirrer at 6,000 tpm for 5 seconds. The mixed solution obtained by stirring was transferred to a 2€ 
polyethylene cup adjusted to a temperature of SO^'C, whereupon the reactivity during foaming was measured. Then, 
the starting material scale was increased, and the mixed solution was put into a mold (made of aluminum and having 
an internal size of 35x35x1 0 cm) adjusted to a temperature of 50*0 In the same manner, so that the total density of 
the foam would be 45 kg/cm^, and after placing a cover, foam molding was carried out. Upon expiration of 5 minutes 
from the time when the mixed solution was introduced, the foam was removed from the mold. From the molded foam, 
the closed cell nature of the foam, the hardness during the removal of the foam from the mold, the moldability of the 
foam, the total density of the foam, the core density, the amount of the volatized amine catalyst and the odor of the 
foam, were measured and compared. The results are shown in Tables 3 and 4. The measuring methods for the re- 
spective measured Items were as follows. 
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Measurement of the reactivity 
[0045] 

s Cream time: Foaming initiation time, the time until the foam started to rise, was visually measured. 

Gel time: As the reaction proceeded, the time until the liquid substance was changed to the resin substance, was 
measured. 

Rise time: The time until the rise of foam temiinated, was measured by visual observation. 

10 Closed cell nature of the foam 

[0046] Upon expiration of 5 minutes from the time when the mixed solution was introduced, the foam was removed 
from the mold, and the foam was immediately pressed by a hand, and evaluation was carried out as follows. If the 
closed cell nature Is strong, the foam has no elasticity, and the resistance received by the hand is large. 

15 

@ : Elasticity Is large, 
a Elasticity is moderate. 
A: Elasticity Is small. 
X: No elasticity. 

20 

Hardness of the foam at the time of removal from the mold 

[0047] Immediately after the evaluation of the dosed cell nature of the foam, the 75% compression hardness of the 
foam was measured twice by means of a disk having a diameter of 20 cm by a tensilon. The second hardness was 
25 taken as the hardness at the time of removal from the mold. If the hardness at the time of removal of the mold Is high, 
removal from the mold can be facilitated, which contributes to the productivity of the foam. 

Moldabllity of the foam 

30 [0048] The cellular roughing at the surface portion of the molded foam was visually inspected and evaluated as the 
moldabllity as follows. 

(5) : No cell roughing observed. 
O: Cell roughing partially observed. 
35 A: Cell roughing observed over about one half of the surface portion. 

X : Cell roughing observed over the entire area of the surface portion. 

Foam core density 

40 [0049] The center portion of the molded foam was cut into a size of 20x20x5 cm, and the size and the weight were 
accurately measured, whereby the core density was calculated. 

Amount of evaporated amine catalyst 

45 [0050] The quantitative analysis was carried out in accordance with a method of DIN75201 -G wherein the amount 
of the amine catalyst evaporated from the foam and condensed, was measured. Namely, fire sheets of foam having a 
size of 5x5x1 cm were cut out from the foam, of which the foam core density was measured, and put into a flat 
bottomed separable flask of 500 m£, which was covered with an aluminum foil. Then, an upper cover of a separable 
flask modified so that cooling water can be circulated in a void space, was put on the 500 m€ flat bottomed separable 

50 flask and fixed by clamping. This container was immersed in an oil bath of 100*'C for 48 hours. After the 48 hours, the 
amine catalyst deposited on the aluminum foil was collected by methanol and quantitatively analyzed by gas chroma- 
tography. The quantified value was represented by ^g of the amine catalyst per g of the foam. 

Odor of the foam 

55 

[0051] From the foam, of which the foam core density was measured, a foam having a size of 5x5x5 cm was cut 
out and put into a mayonnaise bottle, and a cover was put tfiereon. Then, the odor of the foam was smelled by ten 
monitors, and the intensity of the odor was measured. 
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(o) : No substantial odor smelted. 
O. Slight odor smelled. 
A: Odor distinctly smelled. 
x: Strong odor smelled. 

5 
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[0052] As is evident from Exampies 1 to 5, potyurethane foams obtained by using the catalyst compositions of the 
present invention, have a volatile amine cataJyst content of not more than 1 ^g/g and thus will discharge sut>stantiaiiy 
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no amine catalyst, whereby the foanns have no odor. Further, the mold^ilities of the toams are good, and further, the 
hardness of the foams at the time of removal from the mold is high, and the foam products can be taken out from the 
molds in a short period of time, which contributes to the productivity of the foams. 

[0053] Whereas, in Comparative Examples 1 to 9, volatile amine catalysts will be discharged in a substantial amount 
from the foams, whereby the foams have strong odors. 

[0054] Comparative Example 1 is an example for a tertiary amine catalyst having no reactive group in its molecule, 
whereby a volatile amine catalyst is dlschai^ed in a large aniount from the foam. 

[0055] Comparative Example 2 is an example for an amine catalyst having a hydroxyethyl group In Its molecule, 
whereby a volatile amine catalyst is discharged In a large amount from the foam. 

[0056] Comparative Examples 3 to 4 are examples for single use of the amine compounds used in the catalyst 
compositions of the present invention. By the amine catalyst having a primary amino group in its moiecule in Compar- 
ative Example 3 or 4, the hardness of the foam at the time of removal from the mold is low, and it Is impossible to take 
out the foam product from the mold In a short period of time, whereby the productivity of the foam is poor. By single 
use of an amine catalyst having two hydroxyalkyi groups in its molecule in Comparative Example 5 or 6, the catalyst 
activity is low, and the amount of the catalyst required increases, and a volatile amine catalyst is discharged from the 
foam although the amount Is small. Further, the closed cell nature of the foam is strong. 

[0057] By the amine catalyst ha^^ng a secondary amino group In Its molecule In Comparative Example 7, a volatile 
amine catalyst Is discharged in a large amount from the foam. 

[0058] Comparative Example 8 is an example for a carbonate of the amine catalyst having a primary amino group, 
wherein the catalyst activity is low, and the amount of the catalyst required increases, and a volatile amine catalyst Is 
discharged in a large amount from the foam. 

[0059] Comparative Example 9 is an example for combined use of a carbonate of an amine catalyst having a primary 
amino group and an amine catalyst having two hydroxyalkyi groups in its molecule, wherein the amount of the catalyst 
required increases, and a volatile amine catalyst is discharged in a large amount from the foam. 
[0060] Comparative Example 1 0 is an example for the same combination of the amine catalysts as in Comparative 
Example 9, but the amount of the amine catalyst discharged from the foam Is not reduced to such a level as attainable 
by the catalyst composition of the present invention. Further, the problem that the closed cell nature of the foam is 
high, has not yet been solved. 

Claims 

1. A catalyst composition for the production of a polyurethane resin, which comprises an amine compound of the 
following formula (1): 

R1 

\ 

^N-R3_NH^ (7) 

R2 

wherein each of R1 and R2 which are independent of each other, is a C,^ alkyi group, such alkyi groups bonded 
to each other directly or via a nitrogen atom or an oxygen atom to form a ring structure, a dimethylaminopropy! 
group or a diethylaminopropyl group, and R3 is a Cg.ig straight chain or branched chain aikylene group, and an 
amine compound of the following formula (2): 
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R4 



CR7-0)„-R7-0H 



\ 



/ 



N 



R6-. N 



/ 



\ 



(2) 



R5 



CR7-0)„-R7-OH 



wherein each of FM and R5 which are independent of each other, is a C.,^ all^l group, such alkyi groups bonded 
to each other directly or via a nitrogen atom or an oxygen atom to fonn a ring structure, a dimethylaminopropyl 
group or a diethylaminopropyi group, R6 is a C2.16 straight chain or branched chain aikylene group, R7 a 
straight chain or branched chain aikylene group, and n is an integer of from 0 to 2. 

The catalyst composition according to Claim 1, wherein the mixing ratio of the compound of the formula (1) to the 
compound of the fonmula (2) is within a range of 20 to 95/BO to 5 (wt%). 

The catalyst composition according to Claim 1 or 2, wherein the compound of the fonmula (1) is selected from the 
group consisting of N,N-dimethylethylenediamine, N,N-dimethylpropanedlamine, N,N-dimethylbutanediamine, N, 
N-dlmethylpentanediamine, N.N-dimethyineopentanediamine, N,N-dimethylhexanediamine, N,N-dimethylhexa- 
decyldiamine, N,N-diethylethylenediamlne, N.N-diethyipropanediamine, 4namino-1-dlethylaminopentane, N,N-di- 
ethylhexanediamine. N-(amlnoethyl)plperidine, N-(aminoethyl)-N'-methylpiperazlne, N-(amlnoethyl)morphollne, 
N-(aminopropyl)plperidine, N-(aminopropyl)-N'-methyIpiperazine, N*(aminopropyl)morpholine, N,N-bis(dimethyl- 
aminopropyl)ethylenedlamine, N,N-bis(dimethylaminopropyl)propanediamine, and N,N-bls(diethylamlnopropyi) 
propanediamine, and the compound of the fonnula (2) is selected from the group consisting of N,N-dimethyl-N', 
N'-bis(hydroxyethyl)ethylenediamine, N,N-dimethyl-N',N'-bis(hydroxyethyl)propanediamine, N,N-dimethyl-N',N'- 
bis(hydroxyethyl)neopentanediamlne, N,N-dimethyi-N',N'-bis(hydroxyethyl)hexanedlamine, N,N-dimethyi-N',N'- 
bis{hydroxyethyl)hexadecyldiamine, N,N-diethyl-N',N'-bis(hydroxyethyl)ethylenedlamine, N,N-dlethyl-N'.N'-bis 
(hydroxyethyl)propanediamine, 4-bis(hydroxyethyl)amino-1-diethylaminopentane, N,N-diethyl-N',N'-bis(hydrox- 
yethyl)hexanediamlne, N-(N,N-b(s(hydroxyethyl)aminoethyl)piperldine, N-{N,N-bls{hydroxyethyl)aminoethyl)-N'- 
methylpiperazine, N-{N,N-bis (hydroxyethyl) aminopropyl)piperidine, N-(N,N-bis(hydroxyethyl)aminopropyl)-N'- 
methylpiperazine, N,N-bis(dimethyiamlnopropyl)-N',N'-bis(hydroxyethyl)ethylenediamine, N,N-bis(dimethylaml- 
nopropyl)-N',N'-bis(hydroxyethyl)propanediamine, N.N-bis(diethylaminopropyl)-N',N'-bis(hydroxyethyl)propane- 
diamine, N,N-dimethyl-N',N-bis(hydroxypropy[)ethytenediamlne, N,N-dimethyl-N',N'-bis(hydroxypropyl)propane- 
diamine, N,N-dimethyl-N',N'-bis(hydroxypropyi)neopentanedlamine, N,N-dimethyi-N',N'-bis (hydroxypropyl)hex- 
anedlamine, N,N-dimethyI-N',N'-bis(hydroxypropyl)hexadecyidiamine, N.N-diethyl-N'.N'-bis (hydroxypropyi)ethyl- 
enediamine, N,N-diethyl-N',N'-bis(hydroxypropyi)propanediamine, 4-bis(hydroxypropyl)amino-1-diethylami- 
nopentane, N,N-diethyl-N',N'-bls(hydroxypropyl)hexanediamine, N-(N.N-bis(hydroxypropyl)aminoethyl)piperid- 
Ine, N-(N,N-bis(hydroxypropyl)aminoethyl)-N'-methylpiperazine, N-(N,N'bis(hydroxypropyi)aminopropyl)piperid- 
ine, N-(N,N-bls(hydroxypropyl)aminopropyl)-N'-methylpiperazine, N,N-bls(dimethylamlnopropyi)-N',N''bis(hy- 
droxypropyl)ethylenedlamlne, N,N-bls(dimethylamInopropyl)-N',N'-bis(hydroxypropyl)propanedlamlne, and N,N- 
bi8(diethylamtnopropyl)-N',N'-bls(hydroxypropyl)prDpanediamine. 

The catalyst composition according to Claim 1 or 2, wherein the compound of the fomnuia (1) Is selected from the 
group consisting of N,N-dimethyiethylenediamine, N.N-dimethylpropanedlamine, N.N-dimethyibutanediamine, N, 
N-dlmethylpentanedlamine, N,N-dimethylneopentanediamine, N,N-dimethyihexanedlamine, N-(aminoethyl)pipe- 
rldine, 1-(amlnopropyl)-2-methylimldazole, N,N-bis(dimethylaminopropyl)ethyienediamine and N,N-bis(dimethyl- 
amlnopropyl)propanediamine, and the compound of the fonnula (2) is selected from the group consisting of N,N- 
dimethyl-N*,N'-bls(hydroxyethyi)ethytenediamlne, N,N-dimethyl-N',N'-bis(hydroxyethyl)propanediamine, N,N- 
dimethyl-N',N'-bis(hydroxyethyl)neopentanediamine, N,N-dimethyl-N',N'-bis(hydroxyethyl)hexanediamine, N-(N, 
N-bis(hydroxyethyl)amlnoethyl)piperidine, N,N-bis(dimethyiaminopropyi)-N',N'-bis{hydroxyethyl)ethylenedi- 
amine, N,N-bis(dimethylaminopropyi)-N',N'-bis(hydroxyethyl)propanediamine, N,N-dimethyl-N',N'-bis(hydroxy- 
propyl)ethylenedlamine, N,N-dlmethyl-N',N'-bis(hydroxypropyl)propanedlamine, N,N-dimethyl-N',N'-bis(hydroxy- 
propyi)neopentanediamine, N,N-dimethyi-N',N'-bis(hydroxypropyl)hexanediamine, N-(N,N-bis (hydroxyethyi)ami- 
noethyOpiperidine, N,N-bis(dimethylaminopropyl>N',N'-bls(hydrDxyethyl)ethylenediamlne and N,N-bis(dimethyl- 
aminopropyl)-N',N'-bis (hydroxyethyl)propanediamine. 
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5. A method for producing a potyurethane resin, which comprises reacting a polyol with a poiyisocyanate in the 
presence of a catalyst and, if necessary, a blowing agent, a surfactant or a cross-lin Icing agent, wherein as the 
catalyst, a catalyst composition as defined in any one of Claims 1 to 4 is used. 

6. The method according to claim 5, wherein the blowing agent is water and/or a low boiling point organic compound 
selected from methane, ethane, propane, butane, pentane, hexane, methylene chloride, HCFC'141b, HFC-245fa, 
HFC-366mfc. 

7. The method according to Claim 5 or 6, wherein the polyurethane resin Is a soft polyurethane foam. 

8. A polyurethane resin which is obtained by the method as defined in any one of Claims 5 to 7, whereby the total 
amount of the amine catalyst generated In a gas form from the polyurethane resin wlien the polyurethane resin Is 
heated at 1 00**C for 48 hours, is not more than 1 ^.g per gram of the polyurethane resin. 



Patentanspritehe 

1 . Katalysatorzusammensetzung fur die Herstellung eines Polyurethanharzes, die eine Aminverblndung der folgen- 
den Formel (1): 



R1 

\ 

N -R3- NHj (1) 

/ 

R2 



worin R1 und R2 unabhangig voneinander je eine Ci.4-Alkylgruppe, die direkt cder uber ein Stickstoff- oder Sau- 
erstoffatom zu einer Ringstruktur verbunden sind, eine Dimethylaminopropylgruppe oder eine Diethylaminopro- 
pylgruppe sind, wahrend R3 eine geradoder veiTweigtkettige C2.i6-Aikylengruppe 1st, sowie eine Aminverblndung 
der folgenden Formel (2) enthSIt: 



R4 CR7-0)^-R7-OH 

\ / 
N R6 N C2) 

/ \ 
R5 (R7-0) -R7-0H 



worin R4 und R5 unabhangig voneinander je eine C^^-Alkylgruppe, die direkt oder uber ein Stickstoff- oder Sau- 
erstoffatom zu eIner Ringstruktur verbunden sind, eine Dimethylaminopropylgruppe Oder eine Diethylaminopro- 
pyigaippe sind, wahrend R6 eine geradoder verzweigtkettlgeCa.ig-Alkylengmppe, R7 eine gerad- oder verzweig- 
kettige C2.3-Alkylengruppe und n eine ganze Zahl zwischen 0 und 2 sind. 

2. Katalysatorzusammensetzung nach Anspruch 1, worin das MIschungsverhaltnis der Verblndung der Formel (1) 
zur Verisindung der Fomiei (2) im Berelch von 20 bis 95 zu 80 bis 5 Gewlchtsprozent liegt. 

3. Katalysatorzusammensetzung nach Anspruch 1 oder 2, worin die VertDlndung der Fonnel (1) aus der Gruppe 
ausgewahit ist, die aus W,W-Dimethylethylendiamin, A/,A/-Dlmethylpropandlamln, /y/,W-Dlmethylbutandiamln, A/,W- 
Dimethylpentandiamin, W.A/-Dimethylneopentandiamln, /V,/V-Dlmethylhexandlamln, W,A/-Dimethylhexadecyidla- 
min, W,W-Diethylethylendiamin, W,A/-Dlethylpropandiamin, 4-Amino-1*diethylamlnopentan, A/,/V-Diethylhexandia- 
min, /V-{Aminoethyl)piperidin, W-(Aminoethyl)-A/-methylpiperazin, M(Aminoethyl)morpholin, /S/-(Amlnopropyl) 
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piperidin, W-(Aminopropyl)'W'-methytpipera2ln, A^(Amlnopropyl)morpholin, W,/\^Bis(d^ 

diamin, A/,A/-Bls{dlmethylamlnopropyl)propandiamin und /V,W-Bis(diethylaminopropyI)propandiamin besteht, wSh- 
rend die Verbindung der Fomnel (2) aus der Gruppe ausgew§hlt ist, die aus A/,NDimethyl-W',W'-bis(hydroxyethyl) 
ethylendiamin, /V,A/Dimethyl-W',W'-bis(hydroxyethyl)propandiamin, W,N-Dimethyl-W',W'-bls(hydroxyethyl)neopen- 
tandlamin, W,Af-Dimethyl-W,A/'-bls(hydroxyethyl)hexandiamln, A/./V-Drmethyl-W',W'-bis(hydroxyethyl)hexadecyI- 
diamin, W,W-DiGthyl-/V'A/'-bis(hydroxyethyl)ethylendiamin. A/,W-Dlethyl-W',W'-bis-(hydroxyethyl)propandiamln, 
4-Bis(hydroxyelhyl)amlno-1 -diethylaminopentan , W,/V-Di6thyl-W,A/'-bis(hydroxyethyl)hexandlamin, N-iN,N-S\s 
(hydroxyethyl)aminoethyl)piperidin, A/-(A/,/V-Bis(hydroxyethyl)aminoethyl)-W'-methylplpera2in. W-(W,W^Bis(hydro- 
xyethyl)aminopropyl)piperidin, W-(/V,A/ -Bis(hydroxyethyl)aminopropyl)-W'-methylpip6rezin, W,W-Bis(dimethylami- 
nopropyl)-W',W'-bis(hydroxyethyl)ethylendiamin, A/,A/-Bis(dimethylaminopropyl)-A/',W'-bis(hydroxyethyl)propan- 
diamln, W,A/-Bis(diethylaminopropyl)'W;/Vbis(hydroxyethyI)propandiamln, A/,W-Dimethyl-/V',A/'-bis(hydro)(ypropyl) 
ethylendiamin, W,Af-Dlmethyl-W',A/'-bis(hydroxypropyl)propandiamin, N,N Dimethyl-A/',A/-bis(hydroxypropyl)neo- 
pentandiamin, /V,/V-Dimethyl-/V',W'-bis(hydroxypropyl)hexandlaniin, /S/.W-Dimethyl-W./V'-bis(hydroxypropyl)he- 
xadecyldiannin, A/,Af-Dlethyl-W,A/'-bis{hydroxypropyl)ethyIendiamin, A/,/S^DIethyl-W',W-bls(liydroxypropyl)propan- 
diannin, 4-Bis(hydroxypropyl)amino-1 -diethylaminopentan, W, W-Diethyl-W',W'-bis(hydraxypropyl)hexandiamin, 
/V-(A/,A/-Bls(hydroxypropyl)aminoethyl)plper1dln. W-(/V,W-Bis(hydroxypropyl)-aminoethyl)-W'-methylpipera2in, 
M(W,W-Bls(hydroxypropyl)aminopropyl)piperidin, W-(A/,/V-Bis(hydroxypropyl)amlnoprapyl)-W-methylpiperazin, W. 
W-Bls(dlmethylamlnopropyl)-Ar,W'-bis(hydroxypropyl)ethylendiamin, A/,W-Bis(dimethylamlnopropyl)-W,Wbis(hy- 
droxypropyl)propandiamin und A(N-Bl8(diethylamlnopropyl)-yv;yV'-bl8(hydroxypropyl)propandiamin besteht. 

4. Katalysatorzusammensetzung nach Anspruch 1 oder2, worin die Verbindung der Fomnel (1) aus der Gruppe 
ausgewahit ist, die aus /V,W-Dlmethylethylendiamin, M/V-Dimethylpropandiamin, W,/V-Dimethylbutandiamin, N.N- 
Dimethylpentandlamin, W,W-Dlmethylneopentandiamin, W,A«)imethylhexandiamin. W-(Aminoethyl)pjperidin, 
1 -(Aminopropyl)-2-methylimidazol, MW-Bis(dimethylaminopropyOethylen diamin und W, W-Bis(dlmethylaminopro- 
pyl)propandiamin besteht, wahrend die Verbindung der Fonnel (2) aus der Gruppe ausgewahit ist, die aus N.N- 
Dimethyl-W',W'-bis(hydroxyethyOetliyiendiamin, W,W-Dimethyl-W',N-bis(hydroxyethyl)propandiamln, /V,MDime- 
thyl-W',W'-bis-(liydroxyethyl)neopentandiamin, A/,/V-Dimethyl-A/;W'-bis(hydroxyethyl)hexandlamin, A^(W,/V-Bls(hy- 
droxyethyl)aminoethyl)piperldin, W,W-Bis(dimethylamlnopropyl)-A/',W'-bls-(hydroxyethyl)ethylendiamin, A/.A/^Bis 
(dimethylaminoprcpyl)-A/'A/-bis(hydroxyethyl)-propandiamin, W,W-Dimethyl-/V',A/'-bis(hydroxypropyl)ethylendia- 
min, A/,/\/-D/metfjy/-W',W-bls(hydroxypropyl)propandlamin, W,W-Dimethyl-W,W-bis(hydroxypropyl)neopentandia- 
mln, A/,/V-DimethyI-A/',A/-bis(hydroxypropyl)hexandiamin, W-(W,W-Bis(hydroxyethyl)aminoethyi)piperidin, N.N-B\s 
(dimethylaminopropyl)-W,W'-bis(hydroxyethyl)-ethylendiamin und W,W-Bis(dlmethylamlnopropyO-/v;W'-bis(hydro- 
xyethyl)propandlamin besteht. 

5. Verfahren zur Herstellung Gines Polyurethanharzes, bei dem ein Polyol in Gegenwart eines Katalysators und er- 
forderlichenfalls eines Treibmittels, eines Tensids oder eines Vernetzungsmltteis mit einem Polyisocyanat umge- 
setzt wird, worin eine Katalysatorzusammensetzung, wie sle in einem beiieblgen der Anspriiche 1 bis 4 definiert 
wird, als Kataiysator venArendet wird. 

6. Verfahren nach Anspruch 5, worin das Treibmittel Wasser und/oder eine niedrigsiedende organische Verbindung 
Ist, die aus Methan, Ethan, Propan, Butan. Pentan, Hexan, Methylenchlorid, HCFC-141b, HFC-245fa und HFC- 
356mfc ausgewShIt Ist. 

7. Verfahren nach Anspruch 5 Oder 6, worin das Polyurethanharz ein Polyurethan-Weichschaum ist. 

6. Polyurethanharz, das mit dem Verfahren gewonnen wird, wIe es in einem beliebigen der Anspriiche 5 bis 7 definiert 
ist, worin die Gesamtmenge an Aminkatalysator, die aus dem Polyurethanharz gasfonnig erzeugt wird, wenn das 
Polyurethanharz fOr 48 Stunden auf 100 «C erhltzt wird. nicht mehr als 1 \ig pro Gramm des Polyurethanharzes 
betrdgt. 



Revendications 

1. Composition de catalyseur destln^e k la production d'une r^sine de polyur^thane, qui comprend un compost 
d'amlne de fomiule (1) suivante : 
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Rl 

\ 

/ 
R2 

dans laquelle chacun de R1 et R2, qui sont Incl6pendants I'un de Tautre, est un groupement alkyle en 64, de 
tels groupements alkyle 6tant !i6s I'un k I'autre directement ou par Iinterm6diaire d'un atome d'azote ou d'un atome 
d'oxygfene pour former une structure de cycle, un groupement dim6thylaminopropyle ou un groupement di6thyla- 
mlnopropyle et R3 est un groupement alkyl^ne k chaTne droite ou d cha?ne ramifl^e en 02^1 16> un compost 
d'amlna de formula (2) sulvante : 

R4 CR7-0>„-B7-0H 

\ / 
N — R6 — N <2) 

/ \ 
R5 CR7-0)„-R7-OH 



dans laquelle chacun de R4 et R5, qui sont ind^pendants I'un de I'autre, est un groupement alkyle en 2^4. de 
tels groupements alkyle 6tant 116s I'un k I'autre directement ou par rintemiddlalred'un atome d'azote ou d'un atome 
oxygdne pour fonner une structure de cycle, un groupement dlm§thylaminopropyle ou un groupement dl6thylami- 
nopropyle, R6 est un groupement alkylfene k chaTne droite ou t chaTne ramlfi6e en C^^^^, est un groupement 
alkylfene k chaTne droite ou k chaTne ramifiee en Cg a3 ®^ ®st un nombre entier de 0 ^ 2. 

Composition de catalyseur seion la revendication 1 , dans laquelle le rapport de melange du compos§ de fomnule 
(1) sur le compost de fomiule (2) se situe dans une plage de 20 d 95/80 & 5 (% en polds). 

Composition de catalyseur selon la revendication 1 ou 2, dans laquelle le compost de formule (1 ) est choisi parmi 
le groupeconstitu^ de la N,N-dlmdthyl6thylfenediamine. de la N,N-dlm6thylpropanediamine. de la N.N-dlmSthyl- 
butanedlamlne, de la N,N-dim6thyfpentanediamine, de la N,N-dim6thylneopentanediamine, de la N,N-dim6thyl- 
hexanedlamine, de la N,N-dim6thylhexad6cyldiamine, de la N,N-di6thyl6thyl6nedlamine, de la N,N-dl6thylpropa- 
nediamine, du 4-amino-1-di6thylaminopentane, de la N.N-diethylhexanedlamine, de la N-(amino-6thyl)pip6ridine, 
de la N-(amino-ethyl)-N'-m6thylplp6razine, de la N-(amino-6thyl)morpholine, de la N-(aminopropyl)pip6ridine, de 
ia N-(aminopropyl)-N'-m6thylpip6razine, de la N-(aminopropyl)morpholine, de la N,N-bis(dinri6thylaminopropyl) 
6thyl6nediamine, de ia N,N-bls(dlm6thylaminopropyl)propanediannine et de la N,N-bis(dt6thylaminopropyl}propa- 
nediamtne, et le compost de formule (2) est choisi parmi le groupe constitu6 de la N,N-dlm^thyl-N',N'-bts(hy- 
droxy6thyl)6thyldnediamine, de la N,N-dim6thyl-N',N'-bi8 (hydroxydthyl) propanediamine. de la N,N-dim6thyl-N'. 
N'-bis(hydroxy6thyl)ndopentanediamlne, de la N.N-dim6thyl-N',N'-bis(hydroxy6thyl)hexanediamine, de la N,N-di- 
m6thyl-N',N'>bis(hydroxy6thyl)liexad6cyldiamine, de la N,N-di6thyl-N',N'-bis(hydroxy6thyl)6thylfenediamine, de la 
N,N-di6thyl-N',N'-bis(hydroxy6thyl)propanediamine. du 4-bis(hydroxy6thyl)amino-1 -diethylaminopentane, de la N, 
N-di6thyt-N',N'-bis(hydroxy6thyl)hexanedlamlne, de la N-(N,N-b[s(hydroxy§thyl)amino-6thyl)pip6ridine, de ia 
N-(N,N-bls(hydroxy6thyl)amino-6thyl)-N'-m6thylpip6razine, de la N-(N,N-bis(hydroxy6thyl)aminopropyl)pip6ridl- 
ne, de la N-{N,N-bis(iiydroxyethyl)aminopropyl)-N'-methylpiperazine, de la N,N-bis(dimethylaminopropyl)-N',N'- 
bis(hydroxy6thyl)6thylfenediamine, de la N,N-bls(dim6thylaminopropyl)-N',N'-bts(hydroxy6thyl)propanediamine, 
de la N,N-bls(di6thylaminopropyl)-N\N'-bls(hydroxy6thyl)propanediamine, de la N,N>dim6thyl-N',N'-bis(hydroxy- 
propyl)6thyldnediamlne, de la N,N-dlmSthyl-N',N'-bis(hydroxypropyl)propanediamine, de la N,N-dim6thyl-N',N'-bis 
(hydroxypropyl)n6opentanediamlne, de la N,N-dim6thyl-N',N'-bis(hydroxypropyl)hexanediamine, de la N,N-dim6- 
thyl-N',N'-bis(hydroxypropyl)hexad6cyldiamine, de la N,N-dt6thyl-N',N'-bis(hydroxypropyl)6thyl6nediamine, de la 
N,N-di6thyl-N',N'-bis(hydroxypropyl)propanediamine, du 4-bis(hydroxypropyl)amlno-1-dl6thylaminopentane, de 
la N,N-di6thyl-N',N'-bis(hydroxypropyl)hexanediamine, de la N-(N,N-bis(hydroxypropyl)amino-6thyl)pip6ridine, de 
laN-(N,N-bis(hydroxypropyl)amino-6thyl)-N'-m6thylpip6razine,d6 laN-(N,N-bis(hydroxypropyl)aminoprDpyl)pip6- 
ridine, de ia N-{N,N-bis(hydroxypropyl)aminopropyl)-N'-m6thylpip§razine, de la N,N-bis(dim6thylamlnopropyl)-N', 
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N'-bis(hydroxypropyl)6thylfenediamine, de la N,N-bis(dim6thylamlnopropyl)-N',N'-bis(hydroxypropyI)propanadia- 
mlne et de ia N,N-bis(di6thylaminopropyl)-N',N'-bls(hydroxypropyl)propanediamine. 

Composition dacatalysaurselon la revendication 1 ou 2, dans laquelle le compost defcmiule (1) est choisi pamii 
le groupe constitud de la N,N-dim6thyldthyl6nedlamine, de la N,N-dim6thylpropanediamine, de la N,N-dim6thyl- 
butanediamine. de la N,N-dimdthylpentanediamine, de la N,N-dim§thylnSopentanediamlne, de la N,N-dim6thyl- 
hexanediamlne, de la N-(amino-§thyl)pip6ridine, du 1-(aminopropyl)-2-m6thylimldazole, de la N,N-bis(dim6thyla- 
minopropyl)6thylfenediamine et de la N,N-bls(dlm6thylaniinopropyl)propanediamine et le compos6 de fotmule (2) 
est choisi pamii le groupe constitij6 de la N,N-dim6thyl-N',N'-bis{hydro)(y6thyl)6thyl6nediamine, de la N,N-dim6- 
thyl-N',N'-bis(hydroxy6thyl)propanBdiamine, de la N,N-dim6thyt-N',N'-bis(hydroxy6thyt)n6opentanediamine, de la 
N,N-dim6thyl-N',N'-bis(hydroxy6thy1)hexanediamine, de la N-(N,N-bls(hydroxy6thyl)amino-6thyl)plp6rldine. de la 
N,N-bis(dim6thylaminopropyl)-N',N'-bis(hydroxy6thyl)6thylfenediamine, de laN,N-bis(dim6thylamlnopropyl)-N',N'- 
bis(hydroxy6thyl)propanediamine. de ia N,N-dim6thyl-N',N'-bis (hydroxypropyl)6thyl6nediamine, de la N,N-dim6- 
thyl-N',N'-bis(hydroxyprDpyl)propanBdiamlne, de la N,N-dlmdthyl-N',N'-bi8(hydroxypropyl)n§opentanedlamlne, de 
la N.N-dim6thyl-N\N'-bis(hydroxypropyl)hexanecllamina, de la N-(N,N-bis(hydroxy6thyOamino-6thyl)pipdridlne, 
de la N,N-bi3(dinr>6thylamlnopropyl)-N',N'-bls(hydroxy6thyl)6thyl&nediamine et de la N,N'bis(dlmdthylamlnopro- 
pyl)-N',N'-bls(hydroxy6thyl)propanedlamlne. 

Proc6d6 de production d'une r§sine de polyur6thane, qui comprend la mise en r6action d'un polyol avec un poly- 
isocyanate en presence d'un catalyseur et, si n6cessaire, d'un agent gonflant, d'un tensioactif ou d'un agent de 
reticulation, dans lequel en tant que catalyseur. une composition de catalyseur telle que ddflnie dans I'une quel- 
conque des revendications 1 & 4 est utilisSe. 

Proc^6 seion la revendication 5, dans lequel i'agent gonflant est I'eau et/ou un compost organique k falble point 
d'^bullition choisi pamni le methane, I'Sthane, le propane, le butane, le pentane, I'hexane, le chiorure de mdthyl&ne, 
le HCFC-141b, le HFC-245fa. le HFC-356mtc. 

Proc6d6 selon ia revendication 5 ou 6, dans lequel la r6sme de polyurdthane est une mousse de polyurdthane 
molle. 

Rdslne de polyur6thane qui est obtenue par le proced6 selon I'une quelconque des revendications 5 d 7, dans 
laquelle la quantity totale du catalyseur d'amine g§n6r6 sous iorme de gaz h partir de la rdsine de polyur^thane, 
lorsque la resine de polyurdthane est chauff6e & 1 00 pendant 48 heures, n'est pas supdrleure k 1 ^g par 
gramme de la rdslne de polyurdthane. 
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